Isothiocyanates. A new class of uncouplers.
This paper describes the uncoupling effect of three isothiocyanates: p-bromophenylisothiocyanate, 4,4'-diisothiocyanatebiphenyl and beta-naphtylemthylisothiocyanate on the respiration of Ehrlich-Lettré cells and isolated mitochondria. The isothiocyanates are similar to other uncouplers (such as 2,4-dinitrophenol and carbonyl cyanide p-trifluoromethoxyphenylhydrazone) in that they: 1. stimulate respiration of state 4 mitochondria; 2. stimulate mitochondrial ATPase activity; 3. release the inhibition of mitochondrial respiration by oligomycin and 4. inhibit both mitochondrial respiration and mitochondrial ATPase activity at higher molar concentrations. The incoupling activity of these isothiocyanates correlates well with their biological activity. Maximal activation of a latent mitochondrial ATPase activity of rat liver mitochondria in the presence of p-bromophenylisothiocyanate was found at a concentration of 15 muM. The investigated isothiocyanates differ significantly in their solubility in organic solvents and their chemical reactivity. We assume that the greater the partition coefficient in a series of isothiocyanates grouped according to the increasing value of log P (partition coefficient for the system octanol/water, 25 degrees C), the greater will be their uncoupling activity, but only up to a certain degree. Any further increase of log P will be marked by a decrease of this activity.